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Abstract
This study explored the readiness of teachers to learn about learning and teaching
supportive modes of ICT use with the lens of the Unified Model of Task-specific
Motivation (UMTM). According to the UMTM readiness for action is driven by
feelings of activities and thoughts about the value of consequences of activities, which
both can be positive and negative, and which in turn are influenced by aspects of
autonomy and competence, by social relatedness, and by subjective norm. The twofold
goal of this study was to test the merits of the model in general and for ICT integration
in education in particular. A sample of 282 teachers provided answers about different
aspects of their motivation to learn about the two types of ICT use. There were some
differences between these two types of learning activities, but for both, thoughts about
the value of the consequences of the activities were more important than feelings about
them. Furthermore, although sense of competence was relatively more important for
leaning about learning supportive ICT use than for learning about teaching supportive
ICT use, teachers’ sense of autonomy, a variable that is completely ignored in research
on ICT integration, was in general far more important for learning about ICT use than
sense of competence.
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1 Introduction
The first goal of this study was to investigate the empirical merits of the Unified Model
of Task-specific Motivation (UMTM) in the context of primary school teachers’
professional development. Numerous theories of motivation (Boekaerts et al. 2010;
Schunk et al. 2008) appear to conflict in different ways. The UMTM (Fig. 1) is an
attempt to integrate existing theories on task-specific motivation and to reconcile their
controversies. The UMTM was explained in depth by De Brabander and Martens
(2014) and was slightly adapted by De Brabander and Glastra (2018).
The UMTM was explored in several studies of teachers’ motivation for professional
development (de Brabander and Glastra 2018; de Brabander and Martens 2018), and
each occasion offered new perspectives. The subject in the current investigation was
teachers’ motivation to learn about the use of information and communication tech-
nology (ICT) in education. Currently, ICT is rapidly spreading over all sectors of
society. The OECD report on the role of computers in education (OECD 2015) posits
that ICT “has revolutionised virtually every aspect of our life and work” (p. 3) and
points to the fact that a lack of ICT skills will severely impede citizens’ participation in
society, economically, socially, and culturally. For many years, schools were lagging
behind, mainly because of the absence of an adequate ICT infrastructure (Goeman et al.
2015). But schools are catching up due to a steady decline of equipment prices and the
spread of mobile technology (cf. the use of mobile technology, Crompton et al. 2017).
Voogt et al. (2018, p. 8) identify a strong need for professional development in using
ICT applications, especially “since most teachers continue to use IT primarily to
support content delivery rather than to engage students in creative activities”. This
Fig. 1 The Unified Model of Task-specific Motivation (Adapted from de Brabander and Glastra 2018; de
Brabander and Martens 2014)
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need for professional development prompted us to focus our exploration of the UMTM
in the current study on teachers’ willingness to learn about different educational ICT
applications.
According to the UMTM readiness for action is driven by a specific configura-
tion of both affective and cognitive categories of motives, called valences, which
can both be positive and negative, leading to approach and avoidance motivation
respectively. These valences are influenced by four task-specific antecedents:
appraisals of autonomy, competence, and relatedness and subjective norm that are
connected to a specific activity. Some of these antecedents are differentiated in
personal and contextual facets. Investigating the motivation for specific tasks using
this set of related factors promises to provide a fine-grained picture not only of the
level of motivation, but also of its qualitative characteristics. As we will see when
reviewing existing research on ICT integration in education, no attention is paid, for
instance, to teacher autonomy. However, autonomy proved to be an important
factor in teacher motivation for professional development (de Brabander and
Glastra 2018; de Brabander and Martens 2018). Using the lens of the UMTM thus
can improve our knowledge on ICT integration and will also clarify the relative
contribution of different factors to teachers’ motivation. Therefore, the second and
equally important goal of this study is to explore what the Unified Model of Task-
specific Motivation can teach us about teachers’ motivation to learn about the use of
ICT in education.
1.1 The unified model of task-specific motivation
The account of the Unified Model of Task-specific Motivation given here is
based on De Brabander and Martens (2014) and the adaptations proposed by
De Brabander and Glastra (2018). The Model integrates several motivation
theories, such as the self-determination theory (Deci and Ryan 2000), the
person-object theory of interest (Krapp 2002, 2005), and several brands of
expectancy*value theory, more specifically the social-cognitive theory of
Bandura (1997), the expectancy-value theory of achievement motivation
(Wigfield and Eccles 2000) and the theory of planned behavior (Ajzen 1991;
Ajzen and Fishbein 2008). It integrates, furthermore, the distinction between
approach and avoidance motivation (Elliot 2006). For the rationale behind the
model we refer to De Brabander and Martens (2014) and De Brabander and
Glastra (2018). The intention of the UMTM is to provide a framework of the
constructs that are essentially needed to describe quantitatively and qualitatively
the motivation for a rather specific course of action at a specific point in time.
De Brabander and Martens (2014) define motivation narrowly as readiness
for action: a certain level of willingness to execute an activity. They posit that
this readiness for action is influenced by a valence appraisal that represents the
overall attractiveness of an activity, in which positive and negative, cognitive
and affective valences combine on a common scale. Affective valences were
defined as feelings that the actor experiences in connection with a specific
course of action. Cognitive valences were defined as thoughts about the value
of consequences of performing an activity. Affective and cognitive valences
originate from different systems of behavior regulation: affective valences are
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brought about in an automatic and unintentional reaction on an action ‘object’,
cognitive valences are produced by active and willful reflection by the actor (de
Brabander and Martens 2014). Furthermore, cognitive valences were broken up
into personal and non-personal parts. Personal cognitive valences are thoughts
about the value of action consequences for the actor personally, non-personal
valences are thoughts about the value of action consequences for other people
than the actor. De Brabander and Martens (2014) maintain that, although
generally both types of valences will covary, they are theoretically distinct
categories.
De Brabander and Martens (2014) combine the distinction between affective and
cognitive valences with the distinction between positive and negative valences, leading
to approach and avoidance motivation (Elliot 2006), respectively. Positive valences
about an activity call for entering that activity, but negative valences call for abstaining
from an activity or for a counteraction that thwarts any negative effect to happen. As
approach and avoidance motivation are managed by relatively distinct systems of
behavior regulation (Carver 2006), positive and negative, affective and cognitive
valences represent four relatively independent categories of motives. This fourfold
classification offers possibilities for a more adequate analysis of motivational
phenomena.
In the model proposed by De Brabander and Martens (2014) valences are
affected by task-specific antecedents. They distinguish four categories: autono-
my, feasibility, relatedness, and subjective norm. Autonomy refers to the origin
of an action, the self or a foreign force, and is distinguished in a personal and a
contextual facet. The personal facet is sense of personal autonomy and describes
to what extent the actor experiences himself of herself as the originating force
that drives performance of an activity. The contextual facet is perceived freedom
of action which describes to what degree the actor sees options to decide about
choice and execution of an activity. For De Brabander and Martens (2014)
perceived freedom of action has a conditional quality: perceived freedom of
action is important in so far as it influences sense of personal autonomy.
Feasibility appraisal refers to the subjective probability of completing an activity
successfully. Again, feasibility has a personal and contextual facet. Sense of
personal competence is the subjective estimate of the actor ‘s resources to
complete an activity with success. The contextual part is the estimate to what
extent conditions in the context of an activity are conducive to a successful
performance. The third task-specific antecedent is sense of personal relatedness,
which is the level that the actor feels connected to the other members of the
action context. Finally, De Brabander and Martens (2014) add subjective norm,
which they define as the disposition to abide by normative views of important
others that are relevant to the action context.
The focus on task- and time-specific motivation of the UMTM implies that many
conditions and aspects remain unattended without denying their importance, though.
Actual action and feedback loops from actual action are left outside the model. Also,
general factors like personality traits or stable interests are not part of the model. These
factors at a more aggregated level obviously influence motivation, but the model
assumes that they find their expression in task-specific components. The model thus
aims to provide a comprehensive snapshot of the level of motivation and its qualities
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for a rather specific course of action art a certain moment (de Brabander and Martens
2014; de Brabander and Glastra 2018).
The UMTM was empirically explored in two studies in which teachers were asked
to envision they were to enter a specific professional learning activity and to evaluate
all aspects of the UMTM. In a first study in which negative valences were disregarded,
teachers judged three activities categorized as formal training, personal study, and
reflection on practice (de Brabander and Martens 2018). The second study focused
on differences in decision context by investigating professional development activities
framed as chosen by the school board, the team of teachers and teachers personally (de
Brabander and Glastra 2018). In both studies, the motivational data could be modeled
in accordance with the UMTM, but every individual activity required its own config-
uration: the contribution of different components of the model depended heavily on its
specific characteristics. Both studies showed for instance a larger contribution of
subjective norm in social activities. Decision context mattered for the balance between
affective and cognitive valences and for the relationship between personal and non-
personal cognitive valences. In the personally chosen activity affective and cognitive
valences contributed more equally to the overall valence appraisal, whereas in the not
personally chosen activities cognitive valences dominated. And, not surprisingly,
personal cognitive valences were more important in the personally chosen activity
(de Brabander and Glastra 2018). Originally, De Brabander and Martens (2014)
theorized that task-specific antecedents would influence readiness for action through
valence appraisals: positive appraisals of autonomy, feasibility, relatedness and subjec-
tive norm would lead to more positive and less negative valences. The two studies (de
Brabander and Glastra 2018; de Brabander and Martens 2018), however, showed that
task-specific antecedents could have also direct effects on readiness for action. In all
activities in both studies, sense of personal autonomy had a substantial direct influence
on readiness for action and with different degrees also direct effects of other task-
specific antecedents were found. Thus, people’s readiness for action may increase, just
because they feel driving their action, because they see possibilities for a successful
performance, because they feel connected to other participants, and because they are
inclined to comply with relevant norms. Therefore, we adapted the original model with
direct paths to readiness for action from all task-specific antecedents (Fig. 1).
In the current investigation we sought to contribute to the knowledge about the
UMTM with a replication that may confirm the applicability of the UMTM in general
and with a new set of professional learning activities that represents a different focus.
1.2 Use of ICT applications in education
Information and communication technology does not simply provide tools that replace
older, less efficient ones, but is inextricably linked to the development of the knowl-
edge society, which increasingly transforms both existing tools and the social context in
which they are put to use. The question how this development is to be understood has
given rise to an extensive debate (Castells 1996; Haunss 2013). For our purpose a
global demarcation like the one given by Bell (1999) will suffice. According to Bell,
knowledge in the knowledge society is the dominant principle of its production system.
This dominance of knowledge has far-reaching consequences for the economy, where
services become more important than goods; for the occupational structure, where
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knowledge workers replace industrial workers as the core occupational category; and
for the power structure, where ownership of knowledge becomes the primary source of
power instead of ownership of machinery.
In the knowledge society, education is affected like any other sector of society, but
once more as a major supplier of knowledge. This triggered in the last decade much
research into the integration of information and communication technology in educa-
tion (e.g. Donnelly et al. 2011; Drent 2005; Goeman et al. 2015; Kreijns et al. 2013; Lin
et al. 2012; Liu and Pange 2015; Sang et al. 2010; Tondeur et al. 2017a). A prevailing
theme in this research is the believe that ICT applications promise an added value as
they supposedly have the potential to improve education and are an important vehicle
to develop the competencies needed in a knowledge society (Tubin 2006; Voogt 2010)
and that teachers and their capacities are the quintessential factors in this innovation
(Voogt et al. (2018), although educational practice as yet does not appear to live up to
this transformational potential (Hayes 2007; OECD 2016; Smeets 2005; Tondeur et al.
2017a; cf. also Way and Webb 2007). Ottestad (2010) notes that innovative visions of
science and mathematics teachers are accompanied by more traditional practices.
Reviewing the domain of mathematics, Bray and Tangney (2017) also conclude that
the majority of ICT applications are used to enhance traditional practice. Nevertheless,
research into the role of ICT in education is trying to capture this potentially transfor-
mative nature of ICT by distinguishing between different types of use: innovative use
versus traditional use (de Koster et al. 2012; Drent 2005; Maddux and Johnson 2006;
Mioduser et al. 2003; Ottestad 2010; Smeets 2005); ICT use to support communication
and the exchange of knowledge representations between teachers and students versus
ICT use to support communications, collaboration and modelling between peers
(Holmberg 2017); skill-based transmission use versus open-ended constructivist use
(Niederhauser and Stoddart 2001); transmissive vs developmental (Vanderlinde et al.
2014); or, probably to appear less normative, Type I versus Type II applications
(Maddux and Johnson 2006); and computers as learning tools versus computers as
information tools (Tondeur et al. 2007). Analyzing the differences that are involved in
this distinction, we defined these different types of use of ICT as teaching supportive
versus learning supportive. This distinction is not about the kinds of applications used
but about the function they have in the teaching-learning process. Teaching supportive
use of ICT was defined as the use of ICT to supplement or modernize the teacher’s
teaching arsenal. Learning supportive ICT use was defined as the use of ICT to promote
active and collaborative learning.
Factors that according to the literature on integration of ICT applications in education
influence teachers’ ICT use are teachers’ self-efficacy, perceived usefulness, perceived
ease of use, teaching beliefs, and attitude to ICT (Petko 2012; Siddiq et al. 2016). In
different studies, however, their theoretical underpinning is quite different. Sometimes
all of these factors are subsumed under the umbrella of teacher beliefs (Ertmer 2005). On
other occasions the notion of beliefs is reserved for beliefs about teaching and learning,
which is still a broad area allowing for different interpretations (see par. 1.2.3).
1.2.1 Competence
Self-efficacy is in some studies understood as a general construct (Joo et al. 2018; Teo
2011), whereas in others it is treated as an ICT-specific concept (Kreijns et al. 2013;
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Scherer et al. 2015; Smeets 2005; Tondeur et al. 2017b) or both as a general and an
ICT-specific concept (Sang et al. 2010; Vanderlinde et al. 2014). Factors that more or
less escape from this theoretical mix-up, are perceived usefulness and ease of use as
employed in the Technology Acceptance Model (Joo et al. 2018). Taken together,
notions that are connected to competence dominate the research scene (see also Starkey
2019). That applies to studies that use the concept of self-efficacy, whether as a general
or as ICT-specific competence, but also to ease of use, which appears as a characteristic
of the ICT application used, but is obviously dependent on the ICT competencies of the
user. Furthermore, a popular model in research on ICT integration in education is the
Technological, Pedagogical and Content Knowledge framework (TPACK) introduced
by Mishra and Koehler (2006) and reviewed by Voogt et al. (2013). A search for
“TPACK” in all fields of the Web of Science database in October 2019 returned 570
entries dating back to 2008. TPACK provides a taxonomy of teacher knowledge built
from technological, pedagogical, subject content knowledge and their intersections.
Intersections define types of knowledge where different categories overlap. For in-
stance, the intersection between technological and content knowledge (TCK) is knowl-
edge about the use technology to represent/research and create content in different ways
without consideration about teaching. For further clarification see, for instance, Chai
et al. (2013). What is relevant here, is that this body of research on knowledge aspects
corroborates the claim that competence represents the most important focus in research
on technology integration in education. The obvious conclusion of this research is that
competence is an essential condition for technology integration (e. g. Chai et al. 2013;
Joo et al. 2018).
1.2.2 Attitude
Attitude is also understood in a number of different versions. Some researchers
define attitude as a preference for ICT, again either in general (Hermans et al.
2008; van Braak and Goeman 2003), specifically for ICT in education (Agarwal
and Karahanna 2000; Player-Koro 2012; Teo 2011; Tondeur et al. 2017b) or
both (Tondeur 2007; van Braak et al. 2004). Some interpretations focus on
affective aspects (Agarwal and Karahanna 2000), while other interpretations of
attitude, explicitly or judging by their operationalizations fall under the umbrel-
la of expectancy*value theory which would imply the conception of attitude as
a valuation of consequences (Vroom 1964) of ICT use in education (Kreijns
et al. 2013; Nachmias et al. 2010; Petko 2012; Player-Koro 2012; Sang et al.
2010). A curious example of the indeterminacy of theoretical positions is found
in a study by Teo (2011), where attitude was defined as the extent of having
positive feelings about using technology, although the concept was explicitly
based on the Theory of Planned Behavior (Ajzen 1991) and one would expect
attitude to be defined accordingly as a valuation of consequences of using
technology. Most studies, however, do not bother very much about the theo-
retical foundation of their attitude concept and create space in their conception
of attitude for both affective and cognitive aspects. The Computer Attitude
Questionnaire (Knezek et al. 1998, in a study of students also used by Bovée
et al. 2007), for instance, is built from three subscales: Computer Importance,
Computer Enjoyment, and Computer Anxiety. Van Braak and Goeman (2003)
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include items about computer liking, computer anxiety and computer confi-
dence, thereby incorporating also notions of competence (see also Tondeur
2007). Tondeur et al. (2017b) use even a scale “that includes a broad spectrum
of dimensions such as usefulness, ease of use, interest, and pleasure” (p. 49).
In general, attitude positively influences ICT use or intention to use ICT in
education, however, what this conclusion actually means remains unclear given
the conceptual diversity of the attitude construct.
1.2.3 Beliefs
The topic of teacher beliefs on the one hand shows an abundant diversity, but
on the other a remarkable consensus. Beliefs can refer to any cognition of
teachers that might be related directly or indirectly to ICT integration. Thus,
beliefs can refer to thoughts about the usefulness of ICT, to thoughts about
one’s ability to handle ICT applications, to thoughts about teaching, and to
thoughts about learning (Ertmer 2005). In addition to thoughts about teaching
and learning, Hammond (2011) distinguished beliefs about knowing. Voogt
et al. (2013) refer to beliefs about technology and pedagogical beliefs. Uerz
et al. (2018) reviewed studies on ICT integration among teacher educators and
found nine studies (out of 26) considering beliefs about teaching and learning.
Three studies were about beliefs on benefits of ICT use, six about beliefs on
changes towards a more student-centered pedagogy.
But, as noticed above, there exists also a remarkable consensus among
researchers as the majority of the research into teacher beliefs focusses on
pedagogical beliefs and more specifically on beliefs about learner- versus
teacher-centered education (e.g. Hammond 2011; Hermans et al. 2008; Koh
et al. 2015; Lim and Chai 2008; Lin et al. 2012; Sang et al. 2010; Sang et al.
2011; Way and Webb 2007). Mama and Hennessy (2013) categorize teacher
beliefs according to beliefs about usefulness of ICT use under which also was
subsumed encouraging “constructivist instead of traditional teaching” and “au-
tonomous learning” (p. 383). Other authors do not explicitly refer to construc-
tivist frameworks, but use related terms like “powerful learning environments”
(Smeets 2005), “traditional” versus “lifelong learning goals” (Voogt 2010), or
endorsement with traditional goals, lifelong learning goals, and connectedness
goals (Ottestad, 2010). The results of this research led to the conclusion that
traditional and constructivistic beliefs are at least relatively independent, that
high positions on both are related to higher levels of ICT use and that strong
constructivistic stances can be related to specific types of ICT use like infor-
mation retrieval (Tondeur et al. 2008a; Tondeur et al. 2017c; Voogt 2010).
Philosophically, constructivism entails essentially a view about knowledge
and knowledge creation: knowledge about the objective world is always a
human and a social construction. This epistemological stance forms a
foundation from which it is possible to derive guidelines about how
knowledge should be acquired, such as high levels of student autonomy and
collaboration between students. In agreement with this line of reasoning
Hammond (2011) designated beliefs about knowing as core beliefs and beliefs
about teaching and learning as peripheral beliefs. However, this definition relies
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on the questionable assumption that teachers are skilled, deductive philosophers.
Jacobson et al. (2010) showed empirically that beliefs about learning rather than
epistemic beliefs shape pedagogical practices including technology use. It is
therefore safer to assume that teachers have thoughts about teaching and
learning without necessarily explicating their epistemological premises, and
indeed, the operationalization of beliefs about teaching and learning generally
are rather limited to thoughts about pedagogical practices like allowing students
to work independently, involving them in setting own goals, soliciting for ideas
of students, and fostering collaboration between students (Sang et al. 2010).
Such thoughts can be handled by teachers within a framework of proper
teaching and learning practices and do not require an epistemological explana-
tion. The label of constructivistic beliefs, therefore, suggests a deeper level of
thinking than is warranted for.
1.2.4 Comprehensive approaches
Scherer et al. (2015) and Teo (2011, TAM) propose to a comprehensive ap-
proach in studying ICT integration in education, but differ in what factors to take
into account (cf also Vanderlinde et al. 2014, 2015). The UMTM supports
actually such a view but from an integrative conception of motivation. This led
both to the inclusion of new aspects not encountered in the research on ICT
integration, but also to exclusion of others. In the tradition of the TAM, but with
respect to technology acceptance in general, Venkatesh et al. (2003) developed
an integrative model named, UTAUT that has some similarities with the UMTM.
UTAUT stands for the Unified Theory of Acceptance and Use of Technology
and distinguishes three conditional factors: performance expectancy, effort ex-
pectancy, and social influence. Behavioral intention mediates their influence on
use behavior. A fourth conditional factor, facilitating conditions, directly influ-
ences use behavior. These concepts have some resemblances with UMTM
components: performance expectancy is related to (positive) cognitive valences,
effort expectancy to feasibility, but also to negative cognitive valences, social
influence to subjective norm, behavioral intention to readiness for action and
facilitating conditions to perceived external support. Furthermore, UTAUT de-
fines also moderating factors like gender, age, experience, and voluntariness of
use. This last factor is related with the autonomy aspects of the UMTM. The
other three are task-unspecific aspects. Tondeur et al. (2008b) also recommend a
multidimensional approach, but use an onion model, with type of computer use
in classrooms in the center, in ever widening circles surrounded by cultural
teacher characteristics, structural teacher characteristics, cultural school charac-
teristics, and contextual school characteristics. As important cultural teacher
characteristics were identified computer attitude, teachers’ willingness to change,
and educational beliefs (traditional beliefs and constructivistic beliefs). Structural
teacher characteristics were gender and age. Important cultural school character-
istics appeared to be school innovativeness and ICT support; structural charac-
teristics were different aspects of ICT infrastructure. Some of the school char-
acteristics were measured by questioning the ICT coordinator, but the majority of
measurements were teacher perceptions.
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1.2.5 The UMTM lens
The UMTM represents an enrichment of ICT integration research by adding two
aspects of autonomy, namely sense of personal autonomy and perceived freedom of
action. In all studies on professional development motivation of teachers, autonomy
was an important factor (de Brabander and Glastra 2018; de Brabander and Martens
2018). In ICT integration research teacher autonomy is completely ignored. Also,
subjective norm is seldomly taken into account (Kreijns et al. 2013; Teo 2011).
Secondly, the UMTM brings many aspects that have been studied separately in
different investigations together in one model. Thus, it becomes possible to analyze
the relative contribution of different components and to distinguish between direct and
indirect effects.
However, the UMTM is also rather restrictive by focusing on task-specific
motivation. The model only takes task-specific factors in account. The UMTM
does not describe motivation for ICT integration in general but examines specific
ICT-related activities. In this study, professional learning activities on using
educational ICT applications were selected as target activities. All components
of the model were assessed with respect to this target. The question on autonomy
does not refer to autonomy on using ICT in general, but to sense of personal
autonomy and perceived freedom of action with respect to a specific professional
learning activity on ICT use. Questioning sense of personal competence is not
about ICT competence in general, but with respect to a specific professional
learning activity on ICT use. This task-specificity applies to all components of
the model. Using the UMTM, thus implies a severe restriction. The fact that we
refrained from measuring sense of personal relatedness counts as an example of
this restriction. Participants were asked to imagine that they would take part in a
specific learning activity. And as they, at the moment of appraisal, did not know
with whom they would take part in that activity, it was impossible for them to
give any meaningful appraisal of their relatedness with fellow participants.
Obviously, this is not to say that all task-general aspects like computer attitude,
educational beliefs, innovativeness or, for that matter, relations with colleagues
are unimportant. However, in this study, it is our aim to be as complete as
necessary at the task-specific level. It is the ambition of the UMTM to give a
complete account of all task-specific aspects of motivation at a certain point in
time. Given that account, it is assumed that higher level factors will be reflected
in the components of the model and that only then it will become possible to
adequately explain that motivation with factors at higher and more stable levels
like cultural and structural characteristics of teachers, of the school and of the
wider social context. And thereby it is important to keep the level in mind at
what level these factors play their role.
Research questions Our first objective was to investigate the evidence in support
of the UMTM. Secondly, we were interested in how the UMTM could help to
understand the factors that influence ICT integration in education. The applica-
tion of the model was guided by two heuristic questions. Given a description of
two imaginary professional learning activities, differing in type of ICT use
addressed, namely teaching supportive ICT use and learning supportive ICT
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use, (1) to what extent is it possible to model the motivational data provided by
teachers on these imaginary activities in accordance with the UMTM, and (2)
do the different activities require different models and, if so, in what respect do
these models differ? The answers to these questions will also provide the
ingredients for a judgement of the contribution of the UMTM to our knowledge
on ICT integration in education.
2 Method
2.1 Sample
The sample was a convenience sample of 282 teachers, 233 female and 49
male, from 34 primary schools. Mean age was 39.39 years (S.D. = 12.11). The
age distribution, however, was multimodal with the highest peak at 28 years
approximately and some other peaks, though at a much lower level from age
40 and up. Mean number of years of experience was 14.39 (S.D. = 11.03),
Fig. 2 Distribution of teachers over grade categories; l.grades = grade 1 and 2 (Kindergarten); m.grades =
grade 3, 4, and 5; u.grades = grade 6, 7, and 8
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again with a multimodal distribution with the highest peak at 8 years of
experience. Of the 271 teachers who reported their appointment size (M = 0.8
full-time equivalents, S.D. = 0.24), 114 (42%) had a full-time appointment
(40 h). Relatively more common part-time appointment sizes centered around
0.4, 0.6, and 0.8. Figure 2 describes the distribution of the sample over grade
levels. It shows that 280 teacher reported on the levels they taught of which 70
teachers taught exclusively in grade 1 or/and 2 (Kindergarten), 86 teachers
exclusively in grade 3, 4 or/and 5, and 89 teachers exclusively in grades 6, 7
or/and 8.
2.2 Variables
All components of the UMTM (except sense of personal relatedness) were
translated into a single question with a bipolar seven-point scale (Table 1).
For reasons set out above, sense of personal relatedness was discarded The
items on positive and negative cognitive valences were differentiated into three
items according to the intended recipient of these valences: the actor personally
(personal positive and negative cognitive valence, respectively, ppcv and pncv),
the students (students’ positive and negative cognitive valence, respectively,
spcv and sncv) or the school as an institution (institutional positive and
negative cognitive valence, respectively, ipcv and incv). This was accomplished
by interposing three scales between the two poles that were labeled “for me
personally”, “for the student”, and “for the school”. A short explanation of their
meaning preceded the items on affective and cognitive valences.
This set of questions was administered two times, once for each of two professional
learning activities. Teachers were asked how they would appreciate these imaginary
activities. Each activity was described as a training course on how to use ICT in the
classroom, which would take place in the very near future. The two activities differed
with respect to the type of ICT use. The first course was about teaching supportive ICT
use, the second about learning supportive ICT use. The two activities were introduced
as follows:
“A professional development agency offers a course to expand the opportu-
nities to use the interactive whiteboard in teaching practice for illustrations of
subject matter, for quizzes and tests, enrich video’s with explanations by the
teacher and with questions for the student, etc. This course promises you to be
able to save a considerable amount of time because tools and illustrations are
readily available on the Internet and because you can save your lessons for
future use.”
“An educational guidance agency offers a course and writes about it: ICT is
about more than developing and arranging digital learning material alone. ICT
lends itself to support of active and collaborative learning. Developments like
web 2.0, a.o. wiki’s and blogs and learning platforms like Itslearning and
MOOC’s provide new possibilities. To employ these tools requires the teacher
to be a coach for his or her students. This course will help teachers implement
a rearrangement of teaching methods in which students do the learning includ-
ing assessments at home with the aid of ICT and to devote classroom time to
exercise (so-called ‘flipping the classroom’).”
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Table 1 Items on the UMTM variables (translated from Dutch)
Imagine you are going to attend such a course. The following questions are
meant to record your first, more or less impulsive thoughts and feelings
about this activity.
Sense of personal autonomy
(spa)
I would have the feeling that I participated in such an activity …
Mainly because I felt obliged to do so – just because I myself
wanted to.
Perceived freedom of action
(pfa)
Such an activity would offer …
very much – very little
… opportunities for free choice.
Perceived external support (pes) I find the facilities and circumstances in our
school …
not conducive – very conducive
… to completing such an activity successfully.
Sense of personal competence
(spc)
I myself feel …
very competent – not competent at all
… to complete such an activity successfully.
Subjective norm (snc) I think that colleagues whom I feel connected to, would assess my
participation in such an activity …
neutrally – very positively.
Doing activities is always associated with having feelings. These can be
positive and negative and both can be connected to different aspects (e.g.
content, planning, other participants) and constituents (reading,
inventing, consultation, and so on) of one and the same activity.
Positive affective valences (pav) During preparation and execution of such an activity I would have …
very often – seldom or never
… a positive feeling.
Negative affective valences
(nav)
During preparation and execution of such an activity I would have …
seldom or never – very often
… a negative feeling.
The next question tries to determine to what extent such an activity in your
eyes could lead to positive returns. With returns you can think of
anything and everything: what you learn from it; interesting contacts you
make; appreciation that you experience from colleagues and / or man-
agers; you are out there, etc. In addition, we make a distinction as to who
or what would benefit from this revenue, and we ask you to indicate how
rewarding you would find all of this together, not only for yourself, but
also for the student and for the school.
Positive cognitive valences
(p-pcv, s-pcv, i-pcv)
Considering the positive consequences, such an activity would be …
barely profitable – very profitable.
On the negative side of the balance sheet are the burdens and unwanted
consequences associated with such an activity. On the one hand, there are
of course all sorts of costs (money, effort, time, your replacement, lesson
loss) that accompany the preparation and execution of this activity. On
the other hand, such an activity may have unforeseen negative
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2.3 Procedures
All data were collected in the context of a course Educational Research. Students
Educational Sciences recruited 10 respondents using resources available to them. For
the collection of the quantitative data respondents received a link to an online ques-
tionnaire. As part of their requirements, the students also conducted 2 interviews with
selected respondents about their experiences with two examples of professional devel-
opment activities on ICT use that the teachers attended. The interview guide was based
on the questionnaire. The resulting 56 interviews were recorded on tape and tran-
scribed. Though the lack of experience of the students may have compromised the
quality of the interview data, they nevertheless were helpful in the interpretation of our
quantitative outcomes.
2.4 Analysis
The relations between the components of our theoretical model were analyzed with
structural equation modeling. In the first step confirmatory factor analysis established
whether the two professional learning activities were distinct as hypothesized. In the
second step a process of model generation (Kline 2011, p. 8) was employed to
differentiate the two models based on residual covariances, Lagrange Multiplier tests,
and Wald tests. These analyses were implemented with EQS (Bentler 2008). In every
case robust maximum likelihood was used as estimation method because many of our
variables did not satisfy normality assumptions.
3 Results
3.1 Descriptive statistics
In Table 2 the distribution characteristics of the components of the UMTM were
collected (cf. also Table 1). Higher scores represent a higher level of the variable
involved.
Table 1 (continued)
consequences (for example, an undesirable change in tasks). Here, too,
we make a distinction between who and what are the burdens and
negative consequences and we ask you to indicate how burdensome you
assess them for yourself, for the student, and for the school.
Negative cognitive valences
(p-ncv, s-ncv, i-ncv)
To my estimate the burdens and any unwanted consequences would be …
very consequential – negligible.
readiness for action (rfa) If such an activity was about to take place, I
would be willing to invest …
very little – very much
… effort in it.
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3.2 Differences between activities
The distribution characteristics of the task-specific components (Table 2) revealed already
some differences between the two professional learning activities. In case of learning about
learning supportive ICT use spa, pfa, pes, spc and snc had lower values and positive valences
were lower and negative valences were higher. Inspection of the correlations between the
UMTMvariables (Fig. 3) revealed higher correlations for the learning activity about learning
supportive ICT use. The fit of a confirmatory factor analysis model with 14 factors under the
assumption that there are essentially no differences between activities, was highly unaccept-
able: χ2(N= 281) = 1182.586, df = 259, CFI = .660, NNFI = .504, RMSEA= .113–90% CI:
.106–.119. Adding two factors representing the different activities improved the fit
Table 2 Descriptive statistics of all UMTM variables for teaching supportive and learning supportive ICT use
N Mean SD Skewness Kurtosis Se
Teaching supportive ICT use
spa 281 4.77 1.61 −0.69 −0.15 0.10
pfa 278 4.39 1.51 −0.26 −0.56 0.09
pes 278 4.62 1.42 −0.69 0.15 0.09
spc 278 5.05 1.67 −0.66 −0.66 0.10
snc 277 4.68 1.33 −0.97 0.97 0.08
pav 280 4.57 1.37 −0.6 −0.14 0.08
nav 280 3.07 1.36 0.65 0.07 0.08
ppcv 279 5.40 1.27 −1.53 2.89 0.08
spcv 279 5.53 1.25 −1.67 3.55 0.07
ipcv 278 5.56 1.19 −1.67 3.91 0.07
pncv 277 3.42 1.50 0.46 −0.42 0.09
sncv 278 2.82 1.38 0.64 0.27 0.08
incv 276 3.42 1.40 0.33 −0.40 0.08
rfa 271 4.58 1.33 −0.95 0.55 0.08
Learning supportive ICT use
spa 277 3.86 1.79 −0.18 −1.14 0.11
pfa 276 4.13 1.41 −0.19 −0.47 0.08
pes 276 3.88 1.64 −0.20 −0.94 0.10
spc 276 4.44 1.70 −0.37 −0.81 0.10
snc 275 3.90 1.57 −0.34 −0.65 0.09
pav 273 4.24 1.40 −0.38 −0.50 0.08
nav 275 3.67 1.44 0.33 −0.48 0.09
ppcv 274 4.74 1.54 −0.95 0.23 0.09
spcv 273 5.04 1.47 −1.11 0.92 0.09
ipcv 273 4.94 1.43 −1.09 0.90 0.09
pncv 274 3.93 1.61 0.21 −0.80 0.10
sncv 274 3.31 1.48 0.63 0.09 0.09
incv 274 3.75 1.43 0.47 −0.15 0.09
rfa 269 4.28 1.45 −0.60 −0.26 0.09
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considerably: χ2(N = 281) = 364.909, df = 230, CFI = .918, NNFI = .950, RMSEA= .046–
90% CI: .037–.054. There was no correlation between the activity factors (.012). From this
analysis we concluded that it was necessary to develop a separate model for each activity.
As each professional development activity was analyzed separately, the majority of
components in the model was measured by one item, and consequently was represented
bymanifest variables. In each case we started with the relations as suggested by theUMTM.
The endogenous variable in this model was readiness for action (rfa). Readiness for action
was expected to be influenced by a valence appraisal (va) which was modeled as a latent
variable in which 8 different valences were combined: positive and negative affective
valences (pav and nav), personal positive cognitive valences (ppcv), positive cognitive
valences for the school (institute, ipcv) and for the student (spcv), personal negative
cognitive valences (pncv), and negative cognitive valences for the school (institute, incv)
and for the student (sncv).We hypothesized that the eight types of valences were influenced
by task-specific antecedents. Sense of personal autonomy influenced all valences andwas in
turn influenced by perceived freedom of action (pfa). In the UMTM sense of personal
competence (spc) and perceived external support (pes) combine into a feasibility appraisal,
however, based on their low correlation in our dataset, we treated them as separate
components. The last task-specific antecedent that was expected to influence valences was
subjective norm of colleagues (snc). In each analysis, we removed or added paths based on
residual covariances, Lagrange Multiplier tests and Wald tests to attain two models as
specialized variants of the general model. Thus, we arrived at the models that are depicted in
Figs. 4 and 5. To ease the readability of these figures, the multitude of paths between task-
specific antecedents and the different valences was replaced by tables. The fit measures of
both models were satisfactory. For the model on learning about teaching supportive ICT use
χ2(N = 262) = 46.836, df = 49, p= .561, CFI = 1.000, NNFI = 1.005, RMSEA= .000–90%
Fig. 3 Means and correlations of the UMTMvariables in case of learning about teaching and learning supportive
ICT use, respectively.Green lines represent positive correlations, red lines negative correlations. Thickness of the
lines indicate the strength of the correlations. Circle sizes reflect relative differences between the means
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Fig. 4 Structural regression model for learning about teaching supportive ICT use. Paths from spa, spc, and
snc to the valences were collected in tables
Fig. 5 Structural regression model for learning about learning supportive ICT use. Paths from spa, spc, and
snc to valences were collected in tables
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CI: .000–.037 and for the model on learning about learning supportive ICT use χ2(N =
260) = 51.480, df = 38, p = .071, CFI = .990, NNFI = .976, RMSEA= .037–90% CI:
.000–.061. Correlated error terms were omitted from the figures and were collected in
Tables 3 and 4. The results of these analyses are clarified under two headings: the influence
of valences on readiness for action, the influence of task-specific antecedents.
3.3 Influence of valences on readiness for action
In Table 5 we collected for easier comparison the path coefficients of all valences from
the valence appraisal factor in the two models. This table shows that in both models
Table 3 Correlated error terms in the model for learning about teaching supportive ICT use










ipcv .277 .572 *
pncv .202 .262 *
sncv −.203 −.251 .311 *
incv .424 .524 *
Table 4 Correlated error terms in the model for learning about learning supportive ICT use













incv −.188 .284 .567 *
410
Education and Information Technologies (2021) 26:393–420
affective valences played a modest role and that positive cognitive valences were the
most important. The two models differed with respect to the relative contribution of
personal and non-personal cognitive valences. For learning about learning supportive
use of ICT non-personal negative cognitive valences were more important than per-
sonal negative cognitive valences. In the model for teaching supportive ICT use the
reverse was true: personal negative cognitive valences were more important than non-
personal negative cognitive valences. And, although softened by their dominance, the
same pattern was exemplified by the personal positive cognitive valences: non-personal
cognitive valences gained importance in the model for learning supportive ICT use in
comparison with the model for teaching supportive use.
3.4 Influence of task-specific antecedents on valences
Table 6 collects the path coefficients of task-specific antecedents to valences and other
task-specific antecedents in the two models. In both models spa influenced all valences
with a relatively high path coefficient to ppcv. Spa had in both models also a substantial
direct influence on rfa.
Pfa influenced in both models spa, but also spc. In the model for learning
about learning supportive ICT use pfa appeared to be more important for the
valences. Though path coefficients to several valences individually did not
reach significance, a direct path to valence appraisal (va) in which these
influences were combined, did.
In both models spc influenced the affective valences, but only in the model
for learning about learning supportive ICT use spc also had a small influence
on several cognitive valences. Furthermore, only in the model for learning
supportive ICT use spc directly influenced rfa. In both models, pes was related
negatively to incv and in the model on learning about learning supportive ICT
use also positively to spa.
Snc influenced only positive valences in the model for learning about teaching
supportive ICT use, but all valences in the model for learning about learning supportive
ICT use. In both models snc influenced rfa directly.
Table 5 Importance of different valences: path coefficients of valence appraisal to different valences in
structural regression models for learning about teaching and learning supportive ICT use, respectively
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4 Discussion
4.1 Interpretation of results
In this study we measured both affective valences, which are feelings about learning to
use ICT, and cognitive valences, which are valuations of its consequences. The results
of our analyses showed that positive cognitive valences dominated the valence apprais-
al and thus had the strongest influence on readiness for action both when learning about
teaching supportive ICT use and when learning about learning supportive ICT use. We
may conclude, therefore, that feelings about this learning activity are less important for
readiness of action than valuations of its consequences. This corroborates the strong
claim of TAM-related research of the bond between perceived usefulness and use
intention (Scherer et al. 2015). We found, however, a difference between the two types
of learning activities related to the difference between personal and non-personal
valences: non-personal cognitive valences for the student and for the school appeared
more relevant when leaning about learning supportive ICT use than when learning
about teaching supportive ICT use. Respondents saw somewhat more profits for the
school which lent learning about learning supportive ICT a greater measure of attrac-
tiveness. In the interviews, we found several arguments about positive consequences of
a collective adoption of new ICT applications: it can lead to a higher level of
enthusiasm, more interaction and mutual assistance, to equalization of levels of ICT
skills, to enrichment and modernization of the educational offer of the school, and, last
but not least, to saving of time. However, negative cognitive valences had also an
impact. Personal negative cognitive valences contributed more to the valence appraisal
in the learning activity about teaching supportive use of ICT than in the activity about
learning supportive ICT use. Time investment, for instance, may have been seen as a
Table 6 Path coefficients of task-specific antecedents (columns) to valences and other task-specific anteced-
ents (rows) in structural regression models for learning about teaching and learning supportive use of ICT,
respectively
spa pfa spc snc
ICT use for: Teaching Learning Teaching Learning Teaching Learning Teaching Learning
pav .23 .27 .16 .17 .27 .29 .13 .18
nav −.26 −.22 −.27 −.33 −.17
ppcv .42 .41 .10 .17 .20
spcv .33 .28 .11 .23 .19
ipcv .28 .21 .19 .30
pncv −.20 −.32 −.18 −.18





rfa .45 .39 .18 .22 .11
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disadvantage of teaching supportive ICT use, whereas learning supportive ICT use
seems to have been understood - presumably erroneously - as requiring more effort
from the student than from the teacher. On the other hand, non-personal negative
cognitive valences contributed more in the learning activity about learning supportive
ICT use than in the activity about teaching supportive ICT use: learning supportive ICT
use presumably was perceived as dangerous as the Internet poses numerous threats for
children and was recognized as requiring more institutional resources for the infra-
structure of ICT equipment than teaching supportive ICT use (cf. Scherer et al. 2015
and Petko 2012 about negative aspects of ICT integration). In the interviews, teachers
mentioned underutilization of ICT among colleagues, failing equipment, and lack of
time and money as bottlenecks in the adoption of ICT applications. Also, large class
sizes and dangers of smartphones used freely by students were referred to, arguments
that might be especially relevant for learning supportive modes of ICT use.
The role of the task-specific antecedents of valences in the two models was not
supported unequivocally. Sense of personal autonomy had a clear influence on all types
of valences: a higher sense of personal autonomy led to more positive and to less
negative valences. Interestingly, sense of personal autonomy showed the highest
influence on personal positive cognitive valences. To its importance also added the
role of perceived freedom of action, which in the model for learning about teaching
supportive ICT use was largely mediated by sense of personal autonomy, but also by
sense of personal competence (“if I am not free to do decide on what to do and how to
do it, I can’t do it”). In the model for learning about learning supportive ICT use,
however, the influence of perceived freedom of action on sense of personal autonomy
and on sense of personal competence was slightly stronger, while it also impacted the
valences: “if I am not free to do decide on what to do and how to do it, it won’t do any
good”. And together with its direct influence on readiness for action these results
account for the importance of sense of personal autonomy that we have seen also in
other investigations (de Brabander and Glastra 2018; de Brabander and Martens 2018).
An open question remains to what extent the central meaning of sense of personal
autonomy is bound to characteristics of the teacher job. This is a significant contribu-
tion as this important role of autonomy is completely missing in research on ICT
integration in education.
In both models, sense of personal competence had a moderate influence on the
affective valences. But only in the model for learning about learning supportive ICT
use sense of personal competence showed small influences on valences and directly on
readiness for action. But all in all, we found no proof of the importance of sense of
personal competence. The question is to what extent these results downplay the
emphasis found in ICT integration research on competence. The UMTM also assumes
a firmer role of competence appraisals. In all theories of motivation competence plays
an important role in motivation and that role is well established by research. However,
in one other study on the UMTM (de Brabander and Glastra 2018), the results with
respect to competence were similar. Maybe, the activities proposed in our scenarios
were still too abstract to enable teachers to generate an estimate of their capacity to
attend the two courses successfully. The difference in familiarity between the two
learning activities on ICT use in the current study might shed some light on this issue.
Without doubt, learning about learning supportive ICT use was for many teachers an
uncharted territory. It is conceivable that in an unfamiliar activity, thoughts about
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(in)competence trigger thoughts about - especially negative - outcomes, which they
don’t trigger in familiar activities and that familiarity does not affect the relation
between sense of personal competence and affective valences. Also, in the ‘familiar’
activity the mean of personal competence was higher and its variance lower than in the
‘unfamiliar’ activity.
Perceived external support played a very minor role in both types of learning
activities, much smaller than was assumed in the UMTM. Better support diminished
expected negative consequences for the school, and had a small positive influence on
sense of personal autonomy when learning about learning supportive ICT use. Again,
the proposed activities may have been too imaginary for the teachers to enable them to
judge the role of external support adequately.
Subjective norm had its widest influence on the valences when learning about
learning supportive ICT use. The influence on the negative cognitive valence for the
student and for the school stood out. The familiarity issue also affected subjective
norm. Apparently, learning supportive ICT use was perceived as such a new under-
taking that thoughts about support from the colleagues triggered thoughts about -
especially negative - consequences.
In both learning activities, we witnessed direct influences on readiness for action
from the task-specific antecedents. Most notably, sense of personal autonomy directly
contributed to readiness for action in both activities substantially. Subjective norm also
had an impact on readiness for action, but at a lower level. To some extent teachers were
willing to take part when colleagues would consent. Sense of personal competence
increased readiness for action directly only when learning about learning supportive ICT
use, attesting again to the newness of learning supportive ICT use. The possibility of
direct effects on readiness for action of task-specific antecedents is well established (see
also De Brabander and Glastra 2018; De Brabander andMartens 2018). It is still unclear
how to interpret these direct effects. It is possible that people simply are ready for action
when they see that other significant people support that action. But people in general (or
teachers?) are to some extent also ready to act simply because they experience them-
selves as being the driving force and/or because they feel they can do it. Possibly,
valences are not explicitly activated or remain underactivated, for instance, when actions
are rather habitual in which case the level of personal autonomy and of feasibility
provide enough trust that the level of affective and cognitive valences will be high
enough, so that valences do not need to be activated in their own right.
4.2 Limitations
A small caveat regarding the interpretation of the results of this study is in order. All
questions posed to the teachers were about learning about different types of ICT use. It
is doubtful whether teachers strictly adhered to this narrow focus. Presumably, they
broadened the topic in their answers to different types of ICT use as such. Thus, we
must acknowledge the possibility that they referred to valences of teaching and learning
supportive use of ICT, their competence with these types of use, and so on. This shift of
focus, however, does not affect the conclusions regarding the UMTM.
Furthermore, all data were collected by means of a questionnaire. Especially, when
investigating feelings, there is reason to believe that verbal reports may lead to
distortion due to social desirability effects or to the omission of less conscious feelings
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(Gawronski and De Houwer 2014). This may relativize the difference in importance we
have observed between affective and cognitive valences. Affective valences might
prove to be more important than could be uncovered using verbal reports.
The subjects in our study responded to imaginary activities. It is possible that the overall
low importance of sense of personal competence was introduced to some extent by the use
of vignettes as a means to provoke motivational appraisals. Considering imaginary activities
instead of actual real-life activities might make appraisals of competence for instance less
compelling and thus less important. In one study using description of activities such as
personal study, reflecting on practice and formal training as stimulus, De Brabander and
Martens (2018) found stronger effects of feasibility aspects. Maybe these descriptions were
more easily recognized as real-life activities. Investigations on appraisals of actual activities
are needed to shed light on this issue.
4.3 Implications
This study draws attention of researchers to the role of autonomy aspects in professional
development in the area of ICT applications. It shows that autonomy is a neglected aspect
in research on ICT integration and that this neglect is not warranted for. Having acknowl-
edged its importance, however, does not immediately lead to prescriptions on how to
handle this aspect of teacher motivation in professional development policies. We have
seen intricate configurations of the different components of the UMTM that show that in
expectations of professional development about learning supportive ICT use, teachers feel
strongly less autonomous, but also less competent, that they see more disadvantages for
the students and the school and as a result show less readiness for action. The research
literature shows that researchers on the other hand, apparently unlike teachers, have a
strong favor for learning supportive ICT use. Even when we feel sympathetic with the
position that learning supportive ICT use has more potential to innovate education, it
might be wiser for many teachers to initially focus their professional development on
learning of teaching supportive ICT use in the expectation that strengthening their feelings
of autonomy and competence in the long run will make them more successful in bringing
about more fundamental changes. From other research we know that the fact who actually
decides about professional development activities has motivationally important implica-
tions (de Brabander and Glastra 2018).
5 Conclusion
All in all, we concluded that the differentiation in different types of valences, which is a
hallmark of the UMTM, was strongly supported by the configuration of valences that
we found in different activities. Each activity provoked a set of affective and cognitive,
and positive and negative valences carrying different weights that eventually influenced
readiness for action. These weights in different activities aptly demonstrated the subtle
interaction between different types of valences: when learning about teaching support-
ive ICT use personal cognitive valences were more relevant to readiness for action,
while when learning about learning supportive ICT use, non-personal cognitive va-
lences appeared more relevant. With respect to the task-specific antecedents the account
was more balanced. The influence of sense of personal autonomy, a new finding in the
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context of ICT integration, was well confirmed, but the influence of sense of personal
competence, perceived external support, and subjective norm did not meet the levels
expected, especially when learning about teaching supportive ICT use. The variability
of these influences was found in other studies as well (de Brabander and Glastra 2018;
de Brabander and Martens 2018). This study adds familiarity of activities as a possible
explanation for direct effects of task-specific antecedents.
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